design of a better annealing schedule and, hence, more accurate structures.
Evidently the capacity of these Hamiltonians per residue is significantly larger than it is for Ising neural networks per spin (2, 3). The energies of the final annealed structures are sufficiently close to those obtained by annealing the x-ray structure of the target protein that rms values less than 3.0 A are secured for most calculations. The number of protein families being small-of order 20 to 40 (19)-one has hope that a cunningly chosen database would have sufficient capacity to classify proteins into these families.
The Hamiltonian can also recognize variant sequences as demonstrated in the last entry of Table I and in Fig. IC . The Desulfovibrio vulgaris rubredoxin differs from the Clostridium pasteurianium form included in the database at 50% of the residues. Of these, six are not synonymous in terms of our simple hydrophobicity scale. The 2.5 A rms value demonstrates the Hamiltonian is able to generalize to this degree of substitutional mutation.
The large capacity of this simple associative memory Hamiltonian and its modest ability to generalize with respect to site mutations suggest that this approach offers a fruitful perspective on tertiary structure recognition. As it stands, the associative memory approach should be considered as a framework (as opposed to a method) for predicting structures. The recall of structure is, however, comparable or better than earlier studies that used only hydrophobicity statistics (20) , which give rms values of 4 to 8 A, although this is a somewhat unfair comparison. Further features must be incorporated in a fully predictive associativememory Hamiltonian. Structures which have been modified by insertions and deletions must also be recognized. This requires a consideration of the invariances of Hamiltonians to these sequence transformations. The role of vector charges, many-body interactions, and modifications of the interaction network, such as dilution or changing the range of the potentials, are also of interest. design of a better annealing schedule and, hence, more accurate structures.
The large capacity of this simple associative memory Hamiltonian and its modest ability to generalize with respect to site mutations suggest that this approach offers a fruitful perspective on tertiary structure recognition. As it stands, the associative memory approach should be considered as a framework (as opposed to a method) for predicting structures. The recall of structure is, however, comparable or better than earlier studies that used only hydrophobicity statistics (20) , which give rms values of 4 to 8 A, although this is a somewhat unfair comparison. Further features must be incorporated in a fully predictive associativememory Hamiltonian. Structures which have been modified by insertions and deletions must also be recognized. This requires a consideration of the invariances of Hamiltonians to these sequence transformations. The role of vector charges, many-body interactions, and modifications of the interaction network, such as dilution or changing the range of the potentials, are also of interest. (Fig. 1 ) provide higher quality images than previously available for this region because of significant improvement in sensitivity and increased resolution by a factor of 5 to 10 for more than 50% of the region. They provide information about the nature of volcanic deposits and permit comparison to other parts of Venus previously imaged at both high and low resolution. These new data show that volcanism is an extremely widespread process in this part of Venus and that volcanic deposits cover most of the surface area and occur in a variety of environments and styles.
Observations of Venus were made during the summer of 1988 with the 12.6-cm wavelength Arecibo radar facility, and data were obtained with resolutions between 1.5 and 2 km. A circularly polarized signal was transmitted, and both senses of received circular polarization were recorded. The equatorial region was viewed at incidence angles from about 12? to 60? (the extremes encompass only a small fraction of the area, and the incidence angle for most of the coverage was between 20? and 50?, similar to the range expected for the Magellan mission), and the signal-to-noise ratio decreased with increasing incidence angle because of both the 5 to 10 for more than 50% of the region. They provide information about the nature of volcanic deposits and permit comparison to other parts of Venus previously imaged at both high and low resolution. These new data show that volcanism is an extremely widespread process in this part of Venus and that volcanic deposits cover most of the surface area and occur in a variety of environments and styles.
Observations of Venus were made during the summer of 1988 with the 12.6-cm wavelength Arecibo radar facility, and data were obtained with resolutions between 1.5 and 2 km. A circularly polarized signal was transmitted, and both senses of received circular polarization were recorded. The equatorial region was viewed at incidence angles from about 12? to 60? (the extremes encompass only a small fraction of the area, and the incidence angle for most of the coverage was between 20? and 50?, similar to the range expected for the Magellan mission), and the signal-to-noise ratio decreased with increasing incidence angle because of both the 20 The data cover an area extending from just west of Beta Regio (270? longitude) across Guinevere Planitia to the eastern extent of western Eisila Regio (10?) and include the central part of Guinevere Planitia and, north of Eisila, the southern part of Sedna Planitia (Fig. 1) . Beta and Eisila Regiones, rising up to several kilometers above mean planetary radius, form part of the equatorial highlands (6) that stretch almost completely around the circumference of Venus (7). The lowlands of Guinevere Planitia, lying below mean planetary radius, are the only major zone of lowlands disrupting the generally continuous equatorial highlands (Fig. 1) .
Beta Regio is a large topographic rise that is characterized by the convergence of several rift zones, the most distinctive of which, Devana Chasma, is oriented generally northsouth (Fig. 1) . Geologic relations indicate that thermal uplift, rifting, and associated volcanism are prominent in this area (8-10) and that it is similar to several other regions identified as tectonic junctions in the equatorial highlands (11). Earlier analyses have suggested that rifting and volcanism are intimately interrelated (8). In the case of Rhea Mons, volcanic construction appears to have predated the major rifting, whereas for Theia Mons, volcanism largely followed rifting, forming a large construct along the western edge of the rift and filling in the rift zone (8-10). The new images reveal that Theia Mons is located where three or more major rift zones intersect (Fig. 2, A and B . 2B ). On the basis of these relations, we conclude that volcanism and rifting are intimately interrelated in the evolution of the volcano and the interior of the rift zone and that extension was a continuous process throughout the evolution of Beta Regio.
Eisila Regio is a prominent linear highland 1000 to 3000 km wide trending generally west-northwest, extending some 10,000 km west from Aphrodite Terra, and rising up to about 1.5 km above mean planetary radius. Classified as an upland rise (5, 11), Eisila Regio generally lacks the distinctive rift zones characteristic of Aphrodite to the east and Beta to the west; it is characterized by a series of mountains (Sif, Gula, Sappho, and others) situated on or near the summits of the broad rises (5). The data show that Sif Mons, in westernmost Eisila Regio, is a central volcano whose deposits form a 400-to 600-km-wide edifice, rising some 1.5 km above Eisila Regio (Figs. 1 and 2, C and D) .
Sif Mons is characterized by a classical shield volcanic form in plan view, with a central circular feature about 50 km in diameter from which radiate a series of radarbright, elongate, lobate features interpreted to be lava flows or flow complexes. These flow units are generally 20 to 30 km wide and 100 to 150 km in length, but some are up to 400 to 600 km long. Their orientation is in many cases controlled by topographic slope (for example, flow unit A in Fig. 2, C  and D) .
Although the tectonic structure in this upland rise (5, 11, 12) is not nearly as well developed as that in Beta, there is evidence for some structural control of deposits. For example, there is a northwest to southeast SCIENCE, VOL. 246 trend to the topography of Western Eisila (Fig. 1) , and the two linear dark deposits (B and C in Fig. 2D ) and the summit of Sif Mons are located and aligned along this trend. In addition, the deposits of Sif are asymmetrically distributed in a butterfly-like arrangement, and deposits to the northeast and southwest are texturally different. Structures appear to be oriented en echelon along the dominant trend (Fig. 2, C and D) , somewhat similar to those observed farther east in the equatorial highlands in Western Aphrodite Terra.
A number of small radar-bright features with surrounding radar-dark areas, interpreted to be volcanic sources and deposits, occur aligned along a northwest-southeast axis and on the flanks of the volcano. Sif Mons clearly has contributed some lava fill to the surrounding plains, but the abundance of individual volcanic sources in the lowlands, the great distances involved, and the concentration of deposits within about 400 km of Sif suggests that most of the fill is from other sources.
The plains of Guinevere Planitia lie at, or just below, mean planetary radius and are regionally flat (Figs. 1 and 2, E and F nated from the source vents. These two characteristics also distinguish the plains from the edifice deposits. There is a wide variety of source vents (letters in Fig. 2F ) including (i) small domes less than 25 km in diameter, (ii) domes and complex craters superposed on broad shields 100 to 200 km in diameter, (iii) distinct and diffuse dark deposits from 25 to 50 km in diameter, and (iv) concentric arcs forming centers about 50 km in diameter. The dark deposits and arcs appear to be located on local rises or shields in many areas, but the low topography makes exact determination of elevations impossible with available data. An extensive radar-dark flow unit (Fig. 2, E and F relation between youth and radar backscatter cross section. In some places the relatively youngest flows appear dark (Fig. 2, E and  F) , while in others (for example, Theia and Sif) many of the youngest flows are bright (Fig. 2, A and C 
